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Abstract 



PROBLEM TO BE SOLVED: To provide an image reader which accurately detects and removes the stripe noise 
due to dust adhesion to a read part regardless of the variance in carrying speed of a document. 
SOLUTION: A CCD 1 reads the document in each of upper and lower read positions, and picture data B and A in 
each read position are obtained from an output delay circuit 7 and a shading correction circuit 6A. A stripe 
detection circuit 8 compares picture data A and B; and if respective picture data don't continuously coincide with 
each other with respect to plural picture elements arranged in the subscanning direction, black stripe detection 
data Indicating that the black stripe noise Is Included In picture data A is outputted, A stripe removal drcult 9 
normally outputs picture data A, but the circuit 9 outputs picture data B instead of picture data A with respect to a 
picture element for which black stripe detection data indicating that the noise is included is outputted. 
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?&2 9<7)ai;^m-^*3J:t5Jt«lHl2&3 1 ottj;^ft#-ott;^ 

P]#«^^Sa^tti;'^-t5o -r^c^ib-^. ANDlH] 

K3 2f:i. m^y'-^A{cnft^{^fcmm<7)mmrmm'r 
B{^mft^vtLmm(Dmst^^ hm< . t^^. mmm 
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[0 0 4 2] m:iW\^^mm\^(Dmm3xn. lE^oas 
mm&x y) hA-^t^m.mmmxwM(ommt>rfiytix\^^ 
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X^t^\^^(DXh^o 
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xmt^^mMMmm^mc}t^\:^x^mir^o rtitc^ 

^w:£fc:^':x h7i^5-i 0 y ^ >nm\^Koxm^\^x ^ 
x\'tf^<^ dt%<DHm\^^m\.x^<DX,o^^^mt^i^:i 

\:.x^^m'^y^^y hcommm^wt'^x^^xokz.'t^o 
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[0 0 4 5] |ll4lCjott^i«^tt1^^>^0:y:^^ 2 8Ji. 
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>rx^:E?sfci^^t. 'rc^<oy^x:dm^^i%tz&,n 

co^v>m;^®^^#S <?: So 
[0 0 5 4] J[^Jit^.0>^LfcllJg?F^S(lfc<*r*t> 

^^m(Dm^^^hm^i^^j:^'mmxm^^^ 
^w^^^iioc.tt^'^mx^^o mpLvi^M'mmmmA^i^ 

(1) -ri:i^*iH]?S9 <t LT. [ii9{;i^-r«^ot>(^tr 

^V^rt>ctV\ roEl9{C:fcl^T. WSm^42^XXf^ 
4 4(1. Ill7(C:|3(tSStRlHlK3 8:fcJ:t;s4 ItC^lSL 
T:fo«9. ii5ilE]S§4 3fl(ll7{Cjo{tS®jESlElif&3 9{^>Pf 

iSUrv^So HI 7 tc^i-i-i:i^.^lHlK 9 (i. mmy"-^ 
A;5S=f^f^«Oj^SS:§ftTV^S#'&(-^0§^^«f|5$^^ 
ffi^^-^B{c:J:oT®#ifex.fCo rix(::>Pj-L. Iil9jc 

^-r-rci^^iHis&9r'(i. ^^{i-^(D^^^§:Jtri>s 

®^7^-i5^A^j[^^l^^M7"-^tCj:oT®#tfe;tSo w 

50 (omm^m.y'- ^ n . mm^mm^ lo^^h s n s 



(9) 
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[0 0 5 5] ( 2 ) ±fe^W^^T-fi. e^feoiij^Cim 

m<Dmm^m^WL^m^\cis\,^x e v > 5: as 
[0 0 5 6] (3) ^—^i()^h(ommcx^. m-rcy 

^m^xi^^m^\c^^n'^}:f^yh^ "i" iru. at- 

X^gltR UT«l^ r h ib>X% -So 

[0 0 5 7] (4) ±mMmmmxi'^. m^^^itLm^ 
2mmtLtz:^K 3mm^±(Dm^WL^iiLm^mnxh 
z<DmMmc^i'f^^^<Dmm^'±».(Dm^x^ 

^mm'r—^^ttmL^. ±x<Dmm'7'—^7b^—^i.x\^^ 

St fig ^ # ^ ix 5 ® - ^ ^ tH ;^ ffl ® ^7^- ^ i: 

mAytimwc(Dmm\zr>\,^x^ 2mm&^±(Dmmv'—^m 
x^-mmmi^xm±i^fzm^i^. mmm^(7ymmkc 



^ ti.xmi^'r^o ^mmm\cxtii^. 3m^^±<omm 

[0 0 5 8] (5) ±mmmm (4) -cf^. -r\:.^<Dy 
^x;5s^^Lrv>s:®-g^fc, s^"rssm<^l^^^::ov^ 

10 'f—^<D^f)^h^i^^'Km(r)mt>'p^^\^^2m(om^'f— 

x.f^ 2 m<Dm^'f-^(D^m^^iK^x\htimmm.'f- 
^tx^ti^^ ■h^\^^\^2m(om^'f—^(Do^i^^\,^i^ 
^mt^mm^'f—^ t'r^m(o:>3m^^^xhx.\i\ * 
mmm (5) ^cjov^rt>-bfs^?^^^sJ (4) ^Pi^^tc^m 

[0 0 5 9] (6) zm^±.(om^^K)&.m^^^'^^m 
m,'f—^^^xm\^^^^x\^f^<^ ^tih^o^m^\^ 

[0 0 6 0] B. m2(Dmmmm 

it S®^x-i5^ Atc-r C^(Oy4 X;6>M^ Ltcm^X 

-rci**iHi?S9 (c^ji^T. -ecoy-rx 

30 [0 0 6 1] L;5^L/<e;d5P,^ wOj; 9 (cU-c#f>ttSttJ 

m-rsffls^j-t^^T^-^Btcjco^-^iUfife^tLSo ^ 

> if b m;^ ^ S r D >5^ili ^{t A J: B » 
th^^t{^X^nht\.^i^<DXh^o :i(D X V itcmi^y" 

-^A^xxj^Bi-x. ^^%m(D±j^mu^mx±^^t\. 
40 tih<oxh^^^h. m^t:m^^i:>'^xmt)mm^m^ 

[0 0 6 2] ii§or. ^mmikf-^ A^m^tiisb<om 
^^^mc::^^:d^nmLitm^{:iis\.^x. Kjc^ifTtm 

50 1 - A <D^ I ^ r uj;^ ill* s 
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10 0 6 31 LTi^L. mmmwLmSi[^t^<o^^-'^u>^ 

10 0 6 4] :^mmmmi^. )^±.m.m u^paH^^fiffti- 

^-rcm^m&s mi ^xxj^mi^m) <D^m^m^ 
xfm 4 #BS) (om^ic^^ieiss 5 0 x^x^^mmim 

[0 0 6 5] W^m^S OtCfi, mi tCio{t5->:ii— 

>f > ^miE\B\^ 6 Afj^tb oM^x- A *5 J: tj«m;^)3lM 

mm^^^-i "0" ^;^<toTi>So t^:}^. mmmmm^-m^ 

[0 0 6 61 :z(DXoiiCW^Mmin'^t*^ "o" irT^^oT 

[0 0 6 71 ^r. ^^mm(ou^m^W}m^:ir3\f^xm 



ctk^j3\^s{zxox^^^ti. mm<om^<o^^^<D 1 
m^^^^^s m^umm^t^ "o" t^h 

"0" cD4^flg^*6i^-r^o 

[00 6 81 HI 1 0 tc:^-ri«i«0»j-cfi. mm\mm^^ 

10 ^[elS&Slfi. 7 :y^(HlieS5 1 Ai5Dj:T^5 1 B^fflv>r 
^]B}^5 lA(Dmt!iB^-^m»^^tl. ^tiy^^^CK 

(c, )^±Umi^tiy^y'^JB\m5lA^XXJI^5lBf>^ht^: 

miB^-tLxm:t3i-^oR\B\m m^m) :^*^mfbtix 
[0 0 6 9] r (Dmf^M(DM.^^mm^d^(Dm 

t-r^o ^<Dt^^ -rCl^^lHlg&SF^cDANDlHlggS 2 
comtlit-^^^ "1" <?:^^oT:ib^<9> «l" i)-=7 

30 ^t#;6S^^$tU^^. rttf- J: «9 7 5/^01685 lA(7>tiS 
;^|{t# "1" ^5^,y^[Hlg§5 1 B\^^y^^f\.^Z.ht 

m^mmm^\^ "o- ^/.^^o 

[0 0 7 0] §]ife»JWt-§-;65 "1" \Ct^^t. ^(D^<D 
Hm^^ffit <DU\^\^. ^l&lHlK 5 0 J: ^) , 

^BtSM-Y^Pj^t^-^. m'^'f—^Aiy^^'zfm^'f— 

m^'f—^B) ^m^^mm^i o\zmti'r^o u 

o X . ±«miJic^ffii «9 fig =r ^ /jr L T v > i > 

[0 0 7 1] /cC:i3> ili^T^— t^'B^^p^-Y Viii^T^— 

L.x\f^^t^{cm'tCik^v'—^^»M't^<D^t. :l<o 
m-ri:t^coy^x^^t;';o^s^jo^^^Lrib^i9. 
50 [00 7 2] ^<o'^. Tmm\u^M^&.mK^m\^ti^ 



(11) 



4^532000-152008 



"1" "0" --^m^m^ibn^o «eoT. i!k(Dmm 
-rci^^iHiK 9 fi, i~c^^^^8^^h(Dm'rcm 
[0 0 7 31 z<Dx^{c:^mmmm\^xti^:x. mmm^ 

[0 0 7 4] ±Mm:mmmkz.\^}k<D^ o t^mm 

5 1^. mi id^-r^^y 5 1 ciocfct/:7y y^ya 
x.So Hi 2 fir com 1 {c;^-r^«l«iJWt-^^^lHlK 

[00 7 5] 1 2 \^^\i^x. mmn.^^ f9 s«r^*fi-< 

"1" . -e-v^=¥-r ';/:7^m-^755 "0" h 

5 1 c<Dr h*i^:^7<:bmcm».^^^ti^o - 

;^^y 5 1 C(D7'-^$^A;^i«{::Jill»:«^^^ttSo 

Lfcm-r M.^^'f-^t^^ uy^vci^Kkcmmx^xm 

^y 5 1 cp^o^^coiett^y T{c_hs#^nTt^<o 
[0 0 7 6] ^LT. m^mm^M^mm<DmT't^t^ 



;55^SiJ6^f;i "0" t^i^^.. ^ ^ y 5 i Ci;i>tf-r^»#iZi 

"1" tti:^)^ rtttCct p^^y 5 1 Cj^^b^^-T^-^^ 

Ku:^;d5 7«^y 5 1 C(r>T V\y:^Xt^mz.m(kW^^ 

10 :dM^y 5 1 C:^^^^bll|I^^:K^m$n5o 

[0 0 7 7] r r T% mM(^Wik(D \=7^ VfCioV^TH 

y 5 1 c;o^ibSg^tH$tt5mi-i:«i*PT'-^(?5 9 v>^^^ 

< ^ t> 1 tr'-/ NJ^ "1" <b/^ori^5o t^t^^^"^. r 
^;tbttsr ^(CJ: 19. >^y -/>^5 1 D;55ir5/ 

20 «o" ^^tc-st^^-e. «it&«wt#f:i "0" co^^-e 

[0 0 7 8] rco^-JF^^Jf«iJ:;rtf^. Jiie^j^ff^ffiJ: «9 t> 

[0 0 7 9] (2) ^L^'mmmr(:\%^ -rci^oy^x 

(Ogl^ tc: J: «? i p< >r Vis ^-r - ^ t f - XW^t'- 

30 h -^^fmmy^—^ t<Dm^^:^^no^o\ci.xh^ 

[0 0 8 0] c. mscommmm 
mi 3i^:i<Dmm<Dms<ommMm{^m^mmmmmm 
(Dmfi^(D-'^^7jk-th(Dxh^o ^mmmmn. ±mm 
2(ommMmiiZM\^xi;iT<o^m^m^tzh<ox;h^o 

[0 0 8 1] a, -rci^^iEiKst^^u. ^miHigss 0 
^^hmtf^ti^^^ >mi^^- ^^XXJ^^ y'mmy'- ^ 

40 ito 

[0 0 8 2] b. ^^iHjgSSOfi. >'M^7^— i5^*5 

•r/^^3*>. ^mmmmA^:tsh^x9}m\Bi^5on. 

mm.'r-^ t^^o ^ur. wMm^^^\z^\^^x. m 
m\mm^t- "1" d^feo^^^t^f^. ua^t^-^j^b^ 
7<><>^ii^-7='— m^'f-^A^'^ymiMiv'-^t-r 

5o ^(^^. 5^^J6^/^y-fe::y h^f^;i5^T^^n:rc:^^(:: 
50 i^XB^T^-^ t-rso 
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[0 0 8 3] c. •rci^^iEissg-e**^ ^-fviUfi^-r- 
^ f>mi&'f— ^Ax-h^ tmiSL^f— ^Bxih^^^t 

[0 0 8 4] d. Jil5C05SSlJW^cCy-fe:';/ hg^f^tcj: t). 
^^iHlK 5 1 (Om^^^^ LfCo 

[0 0 8 5] j^T. :^m:mMm(DW]Yf^mm-r^o * 
[00 86] z.<om^. ^<D^^<ommm^^ ^ r-f*. w 

mi^'r—^t^j:-:>X\^^^m^ia^. m^^<^^i- (Hl^ 
[0 0 8 7] -^(T^m. -h»^{R'J^^^'9feBf::t>^^^H^ 

xi^'^m-r\:^ik^\B\^8{cx^x^^^ti^t. -re 
m^m^ 9 (c J: 0 ^m^y"-^ ^m-r c^<o 

'^^^-^ bfl^X\.^^m^\^n.. ^^JW^cC y ir:y h^{^ 
[0 0 8 8] rcor«^. ^—iffi, 

xfs:\i^m^\a^. ^<D'^<r>mMmi^^^\c^\*^xm^m 
mt^t^ " 1 " {cfj:^. nx)^:^ ^ i^mm'r- ^t^-^m 



(D^^±.\:i:=i^tM'^m\^X\^^^-^mm^-hh(OX. 

[0 0 8 9] D. m4(Dmmmm 

&v'-i$fB{^m:hmm\3}^7t^hmti^ti^mwv'-^ 
xh^o 

[0 0 9 0] HI 1 4 {c:^ov^r. -r c^^m^ e m 

\:^^(Dy ^ Xt>^^^tiXh^^:^^^:fy^^n^L. ^(Df^m 

OlSfiScJi. _hlSmi(?5^Jfeff^St-*5V^Tlll4^#BSUr 

mmy"- ^ A J: t/ B A;^J ^ -5 ^ A;^i^^=-(c# >!r n 
[0 0 9 1] -rCl$^lH]S&6 l:fcJ:t/6 2 ^tl 

V h L. hfiI^«J^fflWt-§-M^lHlSS8 0 ic^ 

#^-rSo rcT% Mflfc'7^-i$'A(::||^i:i^<7)y>f X;55^ 

roj ^mi<om^cvt(Dy x^fz{:^m<Djj: 

i,mmxh^. ^^:^^>^^imtmm'T-^B{c^^ti 

40 5o 

[0 0 9 2] 9]ia^JWt-^^^lHlSS 8 0 li. -ri:;5?7 r> V 
^ 7 l4oJ:t;<7 2(7)#;^r>>.^fa>^itfeL. S9#7!)5^# 
J: "9 t>^?^^v>#'g^{;i(i, mm'f-^A^y^i^m^'r- 

m^^-'^B^^'zfmm,^-^ bv. mm'^^.^^ 
^h^\^^m^\a'±mi^'r-^B^y^>^mm'f-^. m 
jSty"-^ A^^':/m&i'f-^ t-r^B^nt^^-r^o 

50 [0 09 3] ^ z<Dm^um<o 



(13) 



il#M2000-152008 



[0 0 9 4] mm.'T—^ K^^n 

— y-f X(^)i;65^v>;^(?>iii^7^— ^J^^i^yM^-r- 
^^LT. -rc^*lHlK9{:i<tSp<-r VHj^^t^'-^OM 

[0 0 9 5] fS:^^ IK] 1 4 iC^-T^iiT'li. 

[0 0 9 6] lEii 4^c^o^/^T. -tCi^^iBi^e iJi. iii 
^^-rSi- 1:1^^7^-^ ^tti;^r5o ^5^::. ruit^lHi 

6 1-6 3;ei^e>0^lii"D1^^7^--i5'ff'CO "l" (D^^ 

;^7'>>'^7 1-7 3 0^;?7»>> hfit<^itg^-r5:::«!:(cj: 
#llte7^-^A'-CC0 9^,^^iX^y^Xft;65*t 

4 (c^-r^Jififl^® |^«r*^So 



[0 0 9 7] E. m5<Dmmmm 
^ :<ti*^^^tix\^^^:it:^^moitm^ic. ^m^^^m 

m(D:^mtLXi^. ^Jx.f^lgI2{Cjott'5^ ^-2 2^^ 

i^T. ss. -rl:t^oy-rx;55^^tl-cv^^^(DW^/5^ 

[0 0 9 8] F. meo^i^^F^^. 

-ri:^^[Hisg9 (llli#0S) {c^oiNT. -^oy-fx 

[0 0 9 9] i.^^i.fj:f)^h. mm^-^Atmm'f—^ 

1 6) :^mm\^^^y^yi^ 2 8 (El 4) xm-rcik^ 
rL^5 (1211 7) o ^mmmmA^. u±Mm\.tL?Am 
[0100] :^mmMm\^%^mm.mMmm:(omf&(D- 

-ri:^^[HlgS9 (llll:fcJ:t/[217#i8B) (cMiE[ElSS8 3 
y 8 4~8 7 i:OR[HlSS8 8tC-rP^$tL. H-^CI^^ 

50 [oioi]ia20 i^it-r i:i**iHiK 9 
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(a) *5J:t/ (b) (i, «p^o®*f;i3^/J:L3tiii«^x- 
"f—^x-h^o ) ^^J^Lrv^:5o rc7)ff»jr'ji. 2-1 

^9tt5o ^.^CO^-r>'^/05iSj^^4<^^':/p 2 8 (H! 

4) r*<^3g^^^>-^J:f9:^#v^as5i'fili-ri::'1t*n7=^- 
^?36S "1" 0^*60 "tcDfzi^ 

TV>5o r(^m-ri:fil^7^-^^ffi:iElH]SS{CT4 ^^^^ 

[0 10 2] z,(Dm^cjm^mm^—^i^s mm^^s 

—i^Bh. mmm^4 0{cj:^x4 9-(>mmtinmm 
^tL6o :i(D4 9^>mMmMm(Dmi-c^^^mm'f- 

(f) :fcj:t>- (g) (c^-To m^\Bi^4 ij^. m-rcsi 

^m^-r^^K " 1 " x^^mmn4 9^ lymmmm^ik 
commv'-^B^mi^^^o rr:T% m-rc^.^mm'r 

i'\:.m^mm'f-^\^i^^x. =^^#^o^»<7>/^v^m 
m'r-^B^m^^n^:Lttfj:^o t^or. 1120 
(h) i^7jki'x^{c=f^Hm(Dmm(ofj:\,^mm^^j:m'r 
}:.m^m§si'f-^tm^^^4 it^hmti^ti^^tt 

[0 10 3] \^j.±mm\^fz,^o\c^ ^m:mmm\^^t\^ 
10 10 41 G. m7(D%mmm 

i-i:i^.^lHigS9 (Ell #08) (ciov^T. ^coy>rx 
y"-^ B{c^^xm:^i§^x.hti^(DX\ 'rc^<Dy-{X 
[0 10 51 Ld^L?^^;65^. ±^^:^\^icm(Dij:\,^:=f^ 

1t^>^c2 2 8 (1114) T-m-rCl^^T"— ^5^11 "O" 



mnj^Mm^^j:^xmoXL^o (11121) o 

)^y.±mm\^tzmm^m^-r^h(ox^^o 
[0 10 61 ^mmmm\:im^mmm^mm<Dmf&<D~' 

^^ll!2 2{C^i-, ^<Dm2 2{Z^^XoiC. :$:mmM 

gS8 9. 9 0^MlE(ElSS9 l^^(tfc1t^^/^orv> 
:ioMiElElSS9 lJiFFlpIK9 2. 9 3<i:OR|ElK 

10 SE^^r^f;! 2 LT^ca-r cftl^v^-^ c ^^f^-t 

5 (1112 3) o ^^mmm^^S 9. 9 0(^11^7^-^ 

Atmm'r-^B^imm^mM^'^x. miE^^9 1 

[0 1 0 7] [112 4f±_h37liUfc'rCI^*[ElS§9 (1112 
2) cO«<t^J^^'rt><7)Tfe'5o ^T. 112 4 (a) 4o 
<J:t>- (b) ti. #^coiM^(c^iSLfciii^7'-^A:fcJ; 

20 tj?B (v^-ri^t. 'r\:^m^\B\^9{c?^:h^ti^'f-d'x 

) ^Fd^LTV^-So rcO^'lT-f^. A4;^>ibA8{C 
;e>-ttT. ^i^^v^-i5'A>0i3^'^co^^«{:lJ;^^^^^^tr 
v^-5;0^ P^dS<7)iii^A4 ^ A8(iSi)^«*[^tcTilJ^T* 
fc^^ca^H'TCIt^T'— ^fi "0" ^/<eorv>5o 
m-rcit^7"-^5'^ffl:E[i]sS9 i{cx±7t^:fj\^{c2m 

m-t-ci^^T^-^c;^^ "0" (Dt^^-immy^-^A^m 

^L. "1" (7)^#{m^y^-^B^al^-f- roo 
iP^lElSg 3 8 tc A;':? ^ti^m^y— ^At mm'r- ^ B 
30 {i^n-^tii^SiljgilHlSSS 9. 9 0{::J:oTi®*^$> 

m-rc^^^mrnv'-^a. miMty^-^A(oo'h^^(Di-^ 

If J: 5 j^S^g: (t r V > -5 A 4 75^ f> A 8 do I ^T {1 =r ^ 

^htLxmti^ti^o 

[0 10 8] ai5£lHl¥S4 1 {CO\,^Xhmm^W}i^^^ ^ 

tx\ mmti:mm^m^ti^o )^±\tw\^imm^-:^i,c 

[0 10 91 J[^±I^P>^LfcJ: ^{c. ^^JS?g^{:iJ;tL 
hti^x^^. 

^^t. mwmi<omM.^m:ii.^x^ti^^tL^mm. 

50 x-tJ'^itifcL. giJ3feS*lRH:i^^3t*1S»(^)pljS{cov> 
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1116 1. j^"t-cM^[HijfS(7)»f^^m0^-r^ii!-efc^o 
^-r^c2 -/^^^mr-^b^o 20 

mil] mmmmm(r>mmm\c^^f^mmmmm^' 
imis] ^<D^m(Dms<ommmmxh^mmm^ 30 



mi 4] :iiDmm<om4(ommmmxh^miiL^m 

[0161 z<Dmm(Dm6<Dmmmmxh^mmmm 
mi 7] mmmmm(om^mmmm(DW}i^^wtm'r 

mis] f5l^JSff^^tc*5ftS-r C^5feieIKco«^0iJ 

m2o] mmmmm{c^n^^cf^^^^<Dmi^^ 

[1112 1 1 :L<Dmm<Dm7(Dmmmmx^^mm.m^ 

[m 2 2 1 mmmmm{c:ioif^'rc^.^^^<Dmf&m 

[0231 mmmmm\^:i^n^miEjB}i^(Dm^m^7r^ 

[^^^(?5mp>^i 

1 CCD. 3Ai^5j:tJ^3B 7U KIhI 

4A:JoctU^4B m;^lSiieiHl?S. 5A*5J:TJ«5B 

A/D^^lHlg§. 6Ai^J:t)^6B ^>:ti— 

^ffiiElHis^, 7 m;^ilffilHis&. 8 ^M^^m^ 

^g:) . 1 0 m^^mm^o 



mi] 



± 



mm 



3A 



4 A 



is] » 



5 A 



3B 



*-;uK ^ la « ^ K » ^ aiFraV 

[a] ^ fSI Bft OA «lJhlHl» 



[£l » 



6A 



.4B 



SB 



.6B 



.11 



CPU 



IB«x-» A 



i r 



5 



10 
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(a) A 

(b) BftT-^ B 

(c) m^cmm^—^ 

(d) «-rc»36H«T-» 



(e) mrc^ms^^-^, 

(f) llfllT^-^ B 

(g) &i^»<cia-ri:s!££ 
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II 11 



[1112 3] 



61C:>^'J 51D : 7U ->7f7D 



1 5-r>rt 

VCIX- 



D Q 

AD 

>CK 



? — 



91 

94 
OR 



F F 
^ OSS 



□ 



FF 



[mi 2] 



1_ 



II 3] 



.50 



«0 fi^ 



EI IS 



^-^ . 51 











. » m 









(20) 



iRFl32000-152008 



1 4] 



mmr-'^ A 



81 



82 



61 



^ to 

b (9 a 



62 



80 





71 












72 




■r c 











[1^1 51 



y A 



M^x—St B 



. 81 



[si e 



80 



a 


-r c 






b 


Is) 1$ 












b 






a 








b 





J51 



62 



63 























m nt 








73 




IT i: 











imi 8] 



!HIfl||-7=— 'J' A 



5^-5^ B 



38 



5^ 

A 

V 

B 

S EL B 



20 



40 



mm 



41 



A ™ 
B 

SELB 



(21) 



i|#M2000-152008 



[016] 





1 


2 


3 


A 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


1Bh9 


20 


21 


22 


23 



















































































































































































































































































































































































































































































































•1' 

•0* 



•o" 



[H 1 71 



(f )iW«l5^- ^ < 4 ^ ViSJSS) - 





1 3 

L 


14 15 

U 


6l7|8 

! 1 


9 


10 


11 


12 


13|U|15 

! 1 


16 1 






















































































































































1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


























































































H 


h 













































(22) 



iRp^2000-152008 



[1^1 9] 



1^ 



84 



86 



□ 



7W> 



OR 



im2 01 



(4 7>f >5Itt) 





1 


2 


3 


4 


& 


6 


7 


8 


9 


10 


11 


12 


13 


14 


16 


16 


































































































































































































1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 

















































































































































(23) 



4#ffl2000- 152008 



[1^2 1 ] 






























































m 
























































m 



























12 2] 



7=-^ A 



90 



91 




(24) 



4*^2000-152008 



(ffiiEIsll&tt> 



[1^2 4] 











A4 


A5 


A6 


A7 


AS 










A 1 


A2 


A3 












A9 


A10 


All 




























B 1 


B 2 


B3 


84 


B5 


B6 


B 7 


B8 


B9 


810 


811 




























A4 


A5 


A6 












A7 


A8 








AO 


A 1 


A2 


A3 












A9 


A10 




























BO 


B 1 


82 


B3 


B4 


B 5 


B6 


B 7 


BS 


B9 


810 
























































AO 


A 1 


A2 


A3 


84 


B5 


B 6 


B7 


88 


A9 


A10 



























(72) 



ft* #^ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



l^d COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




